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(54) FRESNEL LENS AND ITS MANUFACTURE 

(57)Abstract: 

PURPOSE: To obtain the Fresnel lens which has collar cones reduced 
over the entire lens surface by making the prism surfaces of 
respective prisms rougher from the prism surface at the outer 
periphery of the lens to the prism surface at the inner periphery. 
CONSTITUTION: Each prism in a mountain shape consists of a prism 
surface 2 which slants at a prism angle 0 to a horizontal reference 
surface 5 and a relief surface 3 which slants from the peak part 4 at 
right angles or at a relief angle a to the horizontal reference surface 5. 
Here, the prism surfaces 2 become rougher from the prism surface at 
the outer periphery to the prism surface at the inner periphery. The 
prism surface at the peripheral part of the Fresnel lens 1 is a mirror 
finished surface having <0.05|amRmax roughness and the prism 
surface at the lens center part has about >1^imRmax roughness. This 
Fresnel lens is applied to an overhead projector and a projection 
television set. 
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1 

>XIC*i^T. ]ISi2&XUXA©XUXAffi©ffifi3 
*t. l/>Xfl.J3©X'JXAffi*>5W>Xl*jEfflX'JXA 

[»#fl2] SfW^OjJg}g««MLfc«»H©^R 

>XIC*V5T. k>XJ1-^fiS©XUXAffi©ffia$*t 
0. 0 5*tmRmaxKrt©»lT*D, I'^X'f'&ffi 
©XU XAffi©ffifi3)WKl 1 jumRma xK±©ft!t 

X. 

«©xu XA*^-¥ffi±i;:jBj£anTfcs 7 v*>vv 
>xmm^m\z^x. xuxAffi©Ha$*t. w> 

X&5>*M©Xy XAffi*>£ l^>X&^l*tf3©X'J XA 

[»;£B4] Sfffi*tiU^^K^ML.ft:«{ftfi©^n 
tt©XU XA*^-¥ffi±IC^«SnT*.5 7 
>Xm&,M4tM\z*»T. V>X&M!Mm<DXVXU 
(B©fflfia**0. 0 5wmRmax£tl*j©fi!®TJbO. 
V>X^S+ -i>fiS©XUXAS©ma^)i«tt 1 wmRm 

a x «±©&s tuz i 5 »cmxanfc £ t. £* 
zyu*)iu>xmim&M. 

tt©XU XA*^-¥ffi±ICJgflc$nT&-57 

>Xfflf£*^i!ic*v^ xuXAffi©«Bijic«an-5 
wnym&> mnL*-r»t&M,umzmtiLvit?-i->r*: 
>\*wm3Lm&m\>\ &M9\-mi>>t>fHmtzfafrix9}m 
•tz z. t £i$ts t-r-s 7 v*)\>v >x&Mm&m<Dmm 

[IW&B6] »rBS*tiJj^}g«^SLfc«Sfi©^i>R 
tt©XU XA*^-¥ffl±»C»«$nT*.57 
>X©^^IC*t»T, XUXAffi©ffi&3*tW>X 
&$!fl-ffi©X'J XABB*»6 k>X^S!rt«©XU XAffi 
fcfij*>t>TlK fcoTVK «k 5 IC*X£nfc7 W*;H^ 

wtz z-t*mkt-t*yv*)],v>xo)imi3m. 

im&mTl Kffi**UJ^tt£SLfc88lB©l^£?R 
#©X>J XAAm-YW±\ZMj&2hT1ZZ>y V*)VV 

yXtofmumztoKT. v>x4t®s\fimv>7*)Xk 

ffi©®ffl33^0. 0 5(imRmaxMliT»ri, 
U>X&3!f &ffi©XUXAffi©ffi*&a)WKj 1 AimRm 
a x «±©fflH£fc5 J: 5 IC1UXL&7 U*)VU>XR 
&&&M\z. K^y'vXI-vytotWLXi'iZTfm?* 
Z. t tt Z> 7 V >X©riBK£8s. 
[»#E8] Srffi*»lU^^K*SbfcffiSS©|^-i>n 
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2 

#©X'J XA*t|^-¥S±C^$tlT?5:S 7 P*;H« 
>Xffl*S^S!©«HiJim*^T, X'JXABS«BiJl£« 

LtzZ.t £f •£> 7 >XJf«& 
3!©«aiX£. 

CW*«9] %&*tLxyv*)\,v>x*m»z*- 

rt—r\y HXdvx7^, Xn5?x*3'a>rH£-fe? 
h£*V>T. ti)E7W^;H^>X&»*3Bl»^^li2 

ia«©v>rn*>©7 v*;n^>XT«i)«Lfc c <t 
[8w©#aufciftgu] 

[0 00 1] 

[£JB±©*lffl#0] *56WB, 7^*;H^>X43J:tf 
•€-©SBS*ffit. SieiCft-r5^*«fct;-€-©«ffilXM 
7U*Jl^>X£fflV>£Xavx?i'3>rl'tf-fe 

y hcirrsfe©T*5. 

[0 0 0 2] 

[ft*©ft*S3 ^©7W*;l^>X©*|j§§02fcl>> 
40 L06*ffl^TSlWf5. 02tt, flaE©7l^*;H^> 

xs^-rinwH. ems. yu*)vis>xi$,Mm&m<D 
mmxjj&&7fi*Btimm&-e&z. 02 (a) tt> 

{5aE©7^JH^>X©»«HTfS0. 7I/*JH^>X 
ltt, 3K©2iiffi*JiilSK H*tt3fc^X7X:Py*X-e 

«j«$n, ra^ntt©«»fi©xuxA*t*B±»c^ 

SnTV>£. 02 (b) tt. Z\0>yis*)l>U>Xl&* 

iSfc. 7U*JH^>X*#l©Sfflfc:tt, X'JXAffi 
2t, C©XUXAHt«»-r5i5l»fffi3i)6>6«^S 
30 n5efH*»lIJ^«©X'JXA*^ N-¥HT±Cn&n 

wz. LA^ffljBWfcaae^snrv^. xuxa 

®2 t*¥SJPffi5t©ft-rft0tt. XUXAftfcL< 

tt7 tittn, v>x©t> ifizm^m < \z 
m\ M&i)^)>^<u-ox^r) x xuxAffi2©3.££ 
aasrr^t. -^©dbw>x^*Kf-5t>©T»5. 

[0 0 0 3] C©7^;VW>Xl©J«^«tt. -«» 
IC, SS!tL/T7V*;H^>X©C^lllrffi^«**rrs 

x-tizmL. itt©*5»*^Bi»*sc©7U^;n^>x*« 

4» K-T-5"b©T*S. ^Jcr©^M©HfPJ*tCt?ViTa3 
*#MUTKW-r-5. H3»C*V>T, 7l^*;H^>X^ 
SUB. 0C?-X;H 2©±SfcSg?&§l&£©^ 
j£*fflV>T«}§, «)|iJX^6 0^n396 a 

SXUXAft 0©ft«t*si3*sS»JrJS^i ©*¥ 

&mm*&mz®miktb x*m*K^ 1 «k o 

a©«fc5fC««-e*LfcftB*T«a*-SffVK XUX 
Affi2*»i|-T4. -£©&, ^qJb©±5CXS«Jii* 
IS^i I *T±#bT{?±U *RJc©«fc5fciS!m3ftS8 
*+'i>tUTlHHE$-B:, XUXAH2 ^:ffi3^Ufca^fffi 
3©#«aiiaBaXA6©«33 6 ba<-g-r5«fc5-& 
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3 

[0 0 0 4] £©«ffiTIJMS&#B£I <fct)*Epd© 

©«J: 5 »cX*«a*SjS{CMo f ©«k 5 

Xi»©#Bi: T 1 

ns. a»fffl3©ftaf«*c:^rtt rjitfaar 

aj i#U XUXA©lUm»4 teSCfcttSl^kH 
©#J6&4' I ©*JF»ip»lrSafc 

u >Xifimm s nsffl&icfc i;tis#3 n*3fc#*Hfe&> 
n*#. :/u xae 2 -saw® 3 ©a 

tf«Satt. -J&WfcO* T&D. atfH3tt*¥Slp 
B5fc#USSI;:#§j££ntV>-&. H2©7W^ 
;H^>Xl©WffllC*i»tl>, XUXA©lilH884«. - 
»WK:ffl**SttOT»0. BSC^r^l^H^X 

m&m&m 1 1 ©»«fflu • wmxa 

- 1 8 4 9 3 9^l#lf6n5. 
[0 0 0 5] ±!27V'*;H^>XTtt. *¥^©X^ 
U->*'£,>ffilC^L,T3 0° g«£U:©AK£fcf«k5 

T»ntf X * U - >©T8k T#*> 6 T»titfX £ »J - 
>©±»©-», a«7W*;Uk>X©ft£>H»Ci&:3T 
1 0 0~1 5 0mm, H2 0 — 5 0 mmgiiDii 

a*afift-c«fc<. ff. it. 3*©3Bfiat|*8LTa^ 

fc-B^tCS**, *C«tCfi#^T^TUS5 (RTF 
HfHffi©«fc5&H«*^t>»1?*5*t, JicDig^K: 

aHWiSfcs©«W£©&fi»c«#3n-5#. », # 
©ftcsa&jw^gfc-rsfc'ttTi&sa^ earnr-n 

5. 

[0 0 0 6] ±i2raaaC»U *7-3->©»iK 

st&s 7 u-^-;n^>xxtf®*^©^saiiW3tsfiii 
ffi«ta-&&o, avfffl©Bas*a<r-5ctfcj:o 
nr^s. c©a©7^;n/>xtbTi8a-r-5fe© 

fctt, 8I*.fcJ3ire0B6 3-1 8 7 1 3 9^£S*«j*tf £ 

n*. 

[0007] 

7 - n - >©»®©&«>tc. mmzxtzwimizTmis. 
u 3Kfe)ie*ii;«[S-e-fcr), atfE©ffift3«a<-r 
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4 

HfcK ^©raS^ttJViTKTIftWr/5. H3©7I^ 

*)vu>xmm\z7fi2tiTKz&?\z, yuxAaaa 

7V*)VV >Xftm* e>7U*)VU >XftE fcff < left 
- >©8£#«#»:7 V*;H^>X©&fiBC*V>TN— 

tuna?. ±^«e*««fi©5a**t7w^k>x±© 

"f 'CCC&BlCfcttS* 7 - 3 - >Sfij*X€ift u» t n 
i0 [0 0 0 8] H4tt, ^©^I^Al^XICfcttSffi 

9mmzMtzm§tytmz*-tm®. ms\t. &&o>y 

tt. S£3l5©7U^.JH^>X©frttSIC*^.5Alt^tW 
9t3t&*-rH«5iK*KffiHT&-5. B4tt, SI 5 (b) 
IC* Ufc 7 V*/^ >X© AffittBlc^tj-StBWJt©^ 
l^t3Kfi£a^L&t>©X*S. Cl©gl4lc*liT®r 

»c. ©, <3>, ®T-^3n5*gffl»3fc. -tts.t>*>±Mh 

&*7-3->A«sn^ £©#7-3->®ss£ 

a? £B-e*S*gttJSt#©, H5 (b) ©ASiHcfcWStt 
*&fil&£fTo;fcil6££BI5 (a) \Zmt. 1 3 ai5«fctf 
1 3 b©2^l«»T^n-5A»3fctt7U^;H^>Xl 
©PjasSiSU XUXAffl*^*¥SJp»C»bT± 

iai*2. 9° ©^caiit^otfttj raiwan, 04 
\z^tiitMsmmxom^&t-^sct^. 

[0 0 0 9] Vifih. 13 a, 1 3 b©2j&j®»T'?*3 

n^A»?t©3^, -«exuXAffi©wffixK»u 
ne>\z7v*)v\'>x®m-e&Mhit<T>*>, mfMfrz 
antan-staw^®, ®fc«t-5rf-x h?t©#fi*»#^ 
30 en. flsa*>s#»&-€-n€ t n©mita«+ 3 1 0 , - 

3 1° ttB4©fflj*ttS©£-?©a£<h-Srr-5. L 

05 (a) tC*lt5tB»Jt€)©«fc5C. m 

4 ©m»3ts©tr-^©ftst-&-r?,X'j XAffi*^ 
a»an5tH»3tt>#^en, -^wcatfisicfc^s 
*5-3->»«©*ixjft^ttt«^.ftn. mz. 04 

tt7W*AW>X©"t»«C>L«>5 3 7 5mm©(*g©*.|t 

*^sfe©x»o. i^>x±©fit@*iaifen«*7-3 
->©^*«jHt>^ft:-r*t^aan^. u>x±©^ 

(tBfc*»t 7 - 3 - >©HH t fe-5^atHW^©3t 
40 B£B6fcjRT. 

[0 0 10] B6Ttt (a) ~ (e) 
W>X±©fiB»C*^T, *»^RJ1 3 a, 1 3 bX* 
an5A«3Kfc^-rsW»^©3tlS*^LTVi5. 

(c) ~ (e) \Z%n*7V*)VV>XKnWV\&sM 

(3) liT^ratiffiA^ffljtanTusa*. ( a ) , 

(b) \Z7iiV1t7l'*)VU>X±<DllL@-VlttWtiito9t 
*t!/UXABS^e,Ull*anT^Srt*^5. ftit> 

yv^vyxn^nifi^mz^^ij^-^- 
50 >tm\t> aifUKjs-r z£tf±mLit&5m®rif> 
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(4) 

5 

tommvizmmizxy-n-ytm&mvT*, 
toon] *f6^©BWtt, ±mvtmms<om^A^ 

?&2©B«tt. l/>X£nrfc*n 

ii&&2tiitmmm<km%m&-rzz.t\z&z. as 
S&3©Btttt*©7W*;i^>X©dyg#*££. SB 

4©B«tt±ffi&StoIffl©gjJj«XJ|£. ^l/T?&5© JO 
B»ec©7^^V>XSSJ6Lit^-A*'\y FXn 

[00 12] 

mmzBiktzftibo^m ±Eiei©BW*^fitr 

S&J&tC. *&93©S&l©3591fc:«S7W*JV^>X© 
fl&Stt. f»ffij&tlW^£MLfc«»fi©|i34>PW©X 
U XA*t^-¥S±lt)gjSSnT*5 7 U*)V]s>X\Z 

fe^t, 8&8e6XuxA©xuxAffi©sa3*<, p> 
x^©xux/»M^e^>Xrt)^©yuXABtiP)*> 20 

oT, a<ftoTVK ±5 »C««3ftfc <&©-*?»*. J: 
OfPKtt. 8rS**0i^«SaUfcS»«©^ntt 
©XU XAa»P?-¥jfi±»CJ§M£3nTft.57 U*)VU> 

X\z^r. ^>Xfl.rag&©XUXAffl©®a3#o. 
0 5 umRma x&rt©fcHTifcO, W>X*&«©X 
U XAM©ffia3 *i» 1 <t m Rm a x K±©fiBff t ft -5 
«fc 5 •C*}lSE$nfc l fe© v e&S. 
[0 0 13] ±!B|g2©BW£8J*-fS&afc, *89J 

©is 2 v>mi\z&z>7 \/*)vi<>xmtiM4tm<r>mfiL 

tt, lSrffi«tiU^«SML&«»H©lli,vpJtt©X»JX 50 
A#^-¥ffi±lc«j«SftTfta7l'*;vw>XffljdBB 
*S!fc*^T. XUXAffi©®a3rt*, U->X&SM1.B 
©XU XAB* 6 1/ >X&£!rtra©XU XAWIcrfiJ^-D 
T. tt<*^TVK«k^fclDX^nfct>©*C»S. «k0 
» L. < tt. Wrffi*»0J»»«*M U&«»fi©I^^R«© 

xu XA*t^-¥ffl±fc}gjssnT*^7^^n/>x 

fflriSSteSHCfcHT. W>X&$0Wi38B©XUXAffl© 
ffifiStfO. 0 5 ttmRmaxKrt©ilfflT»D, P> 
X&S*<fr6S©XU XAffi©Sa£**» 1 umRm a x 
Rfc©fi®£fc£«fc5fctol£n&"fe©Tfc-5. 40 

[0014] 7v*)\,v>Xtfmm&mow&s 

©XU XA**H-¥ffi±fc}gJ«SnTft-57U*;H^> 
XJB&»ftSt:*»T. X'JXAffi©«Bd»c«$n^« 

H^BjxM^ffl^. 4tm9\-m&wm\zfafriTV)m-r 
z>&5\zLit*><Dx$>z>. 

[0 0 15] ±faSg3©B«*i8£f Sfcafc. *I6OT 

©IB 3 ©agm^s 7 v^v>x<nmm^m ©»j£ 

tt, »ffl*»mfl5^tt£SLfc«»fi©^^PI«©XJX 50 
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0 

A*t^-5pffi ± t^fK $ nrft s 7 v%hv >xo>wm 
#&£&v>t. xuxAH©ffia$*t^>x*i!^© 
xu xam* vyXMrnnn?*) xabbjcisj^ot 
M<^oTt><±^ kudus yv*)vv >xm&M 

i/fc«»H®^n«©xu x&i>m-' :s m±.\zwmz 
nxi£*7v*)vv>xo)fimi5mz%>^T. v>x&. 

M^8B©XUXAffi©ffifflS*»0. 0 5*tmRmax 
SU*J©&ST<69. W>X&$*<i>6B©XUXAffi©ffi 
as*t*5ll «mRmax«±©affit«5J:5JCjOXU 

[0 0 16] ±£fg4©BW£jtfirra&#fc. #329! 
©SI4 ©ISWfc«37 W*;UW>Xfflfi6«&S©«IMl 

RfflSi^a. erffi^uj^«£aLfcffiaH©^Btt 

©XU XA)W-¥M±K:S^anTft5 7 V*)\,VZs 

xmffcm&ma>mij:&j$\,*T* xuxAW»8jfc«s 

[0 0 17] SSK. ±E£5©B»tt. tt¥S£LT 

u >x&wnm 1 *•& 2 eKofrvrn*®:? v 

*;H^>XT«|j«LT*-5^--n-A-y FXD-7x7 

£. 

[0018] 

mm] Wffiatm##tt£SLfc«ft«©if^ntt©x 

U XA*n-Hffi±ttnft3ftTftS7 V*)\,V>X\Z 
*5V>T. XUXAffi©ffia££t>->Xfl.ft©XUXAffi 
jfcSl^XrtEOXUXAffilCfajfcoT, K&oW 
< (i<ftoTH<) «fc5JC«^-TSICtt> d©7^ 

*W>X£jfc^1-s&g©XUXAi&«B!|i§t;:, 

V>. ±e&S£tilillftlX**-«fcft«>. «JBUXftiLT 
t|6j*^T«BiJ*ff^'5 Z. tick 0. «B!lia©3D^ 

«**»r*«u. wjimfT<i;:ftt>-c. xuxAB©sa 

iiy-zi- >©5S£KH t ft 5^5tH W3feWHft3 nft 
VsXUXAffi©®a^*fiT^1tSJ:tft<. W^fiJT 

^stiiw^fflits n*xu XAS©Mas 

SJLt*«t?#. XUXAHrtffiT?*£ffl|*3fe©tta3!)* 
[0 0 19] 

mmm &tf. *%w©^jfiw£0i^«tt;07ft 
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(5: 

7 

mum i j 0 1 ra. xftwo-mi/mtzmz y 
v>x<»&m&*xm®x$>z>. huc^t. 02t 

gwufc^irrs. l is? v/*;n/>xi ©+£>«. 2 

a, 2b. 2cfct. |I^kRtt©X'JXA©X'JXAS 

(2) ztku nymf& *m&, nnmn&yvxLM 
hm-mwmmnyn Xk*m-v>xw&±.\zw 

[0 0 2 0] 01 fcfc^T, OJ^ttfcSb&X'JXA 

»*> *¥S«P«5fc#LTXuXAa0 (yu*)Ht>e 

tfcST*) *ftt«m/&XUXABB2£:. 0JlSffl4^ 
a^3*^*jg$nr^-5. 06fcjSLfeJ:5fc. fl. 

mm-wtijy-z-xDm&tiSittEmxytifimjm 
^emi*sn, ftBfflra4*stH#ttfcatxuXAffl*>s 

•pa. ^«Ttt3stfs©ffia$sa<t. w^fiiTia 

XUXA0©B&^&< L&toJfclCfcoTV**. x. 
\Z. *^-3->©»±SHtJa:5^||ffljt3t©ffiit£ 

teihrssatfH. *ic;xuXAffi©Httssft«r 

SfcJ&IC, ffia^t3K©»afc-3V^T^RLfc. 

S91 7* 'J ;W«©K-ffi£D-> K^-/X^fcT*ffiS» 6 

U 3ie©3iib«:3Ka*«ttX)K«Sii*&a^Lfc. Z. 

<o^^m7\z^r. 

[0 0 2 1] 07tt. 7P-*JH^>X©^ffifi$tfi* 
ffiaam MmRmax*«lcS*aiWJKfi. 3fc 

/tmRma xKTTtt3t©»a©^**^^rt*t^ 

bfc*t 0 r. *«flrm#7-zi->©jgB<!:fc 
^^sa«t3t^tai*$n5a»fffi©a$4. mmm-ci* 

XA®©aas, -tn-eni/tmRmax^ic-rnfi 

tb<D7u*)\>u>xmf&&&mti. ±mmt&mwm<oy 40 
w*;vw>x©iE^»rffis^rtT^-5«fc5fc'rtx«^ 
< . mx^miz-o^x^zm 8 ejn viTMrfs. 
[0022] H8». ^m<D7v^v>xmmm 

©Wffll)PlXD-tXS:^t&HT:*S. 08 (a) T 
^Ufem^S^lCTfrSOXUXAftfllC^S^iM 
^ h£«&LT&gfc«>£U (b) TjSLfc«fc3fc:g 

(c) ©ttffiT«ii**#ifcU ^SlaHE^ 1 0fe«± 
©l$IW«®LT> X»JXA®2S«Hd-rs. £©XUX 

A®2tt. y-r-r^Fn-f h©i«affiictt±^6nfc 50 



#g§¥4-2 8 144 3 

a 

wnsi^snafc*. ffiasso. osttmRm 

5fe*s©^CT«fi!jsn5&«). UDi*fr*a«»ca#jr 
suticioT. 0fs©Ba^£#^j:t^r€r-5. - 

1 HHSMifc t) ©XR2I D S£ f m m/ r e v tTZ t , 
BftSRthtt 
[»1] Rth=f'/8R (tfmRmax) 

mOA-f hSfflVi. 4iS!l|5I^fcD©IftM»3fi*7 
(tm/revttSt, Mft^tt 

[»2] Rth=7'/8X5 = 1. 225 (»m 
Rmax) tfcD, aMMKB^ansfflffiS 1 n mR 
m a x6U:©aa3£a&T€rS. 

[0 0 2 3] 08© (d) C*-r*5C, &©X 

UXAllJSa8©Ka*-eA''f h£±#31i\ 1 l£y^# 
&I!3ffl£SJI?JLfca*£A>f FfcgfcfrinlfcjgS. r©X 
D-feXtt*56W©7^^^P>X&^&*lcefift|| 
8«fcV>*t, XVXAliilRaSwn'JSSifcftlitf-S&fc 

©as/iXD-fex-rsbs. (e) ©ttffiTet^rfij'swsi 
D &ik», A-f h *±^^5l±lf . ( f ) vitm, 
*M^*T»l!i5-B-T» (a) ©ttffiKKD 
Lift*. &±$^fc*&MWBiJXn-fcXTtt, XUX 
Affi©Sffl3tt0. 0 5jimRmaxHftffliIi:a 

&tfm<ommt<&®.<-?zz.£.imm\zi3iZ>ittb, 

0 7 5# 6n&tt©«a$WftK<k*# 7-3->©fi 
*7-3->©SHt«:5^JltHlt>ie*tat-ffiA^ 

[0 0 2 4] ^trrt^ffl3T©*5-3->fi«*tpJffi^ 

&s©i»fflXn-fcxtcov>Ti8girr-5. cn*Ticift?i 

L/fc«fc5fc. C9Jifln?tt*5-3->©f8^]SHt^:5 
^SWjt3K^X'JXAffi«fc0tHit^n*fc«>. XUXA 
ffi©ffl»SS 1 wmRmax£t±C-r5'i{.Sd*»«. C 

n*y\'*)vv>ximm&mmT.-c$mtttmz'D 

[0 0 2 5] 09tt> y-f-t^>H«HiJiait*»t5« 

>K?-yX©iKS^ffi©5-&. (110) Ht^JBU^lRl 
Ufctfr©«BiJpIfiEffi« («fflB5aa*t0. 8/jmRm 
*^»*^<fc5fc. Wffl^FlPli: (1 10) Ht©a-Tft 

zkMftfrz. ^ntt«Bd^ifijtc»-r*x-f-v ; E>H© 
(Sjc^-rs (no) moftmu 5° T-tozr-i^ 
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10 



9 



fiiMTzitib<D&mM-z-v\t. (no) m&mttfa 



[0029] 



[0 0 2 6] HI Oil. (1 1 0) St«BJ*lPl£-a tltf. |/>X*ffil:^W*7-3->Sfiaifc71/ 

S£©Wf&£^"r«nr*s. hi oa>6#*>a<k5 \z*»Tii?-?->*:m$,Lit7V*)Vv>x<D&M 



7 p uxAffi©fflaa»«5'«ricsk<*o, xuxah*>6 x^j/a>^n;s, -en-engft-rsc: tapirs. 

WI*an5*gffljt:Jfc£«fc£;&7-:3->ai5^T*l*3 [Hffi©ffi#fcSigi§] 

E«B («B>Jie«Ucft»UTiKj8 0kmK±lcffi^) [HI] *»W©-*JB«»cfiiS7W^;i,V>X©SSS 

»t5X'JXAH©BaS*lMmRmaxK±t-r.5Jl iWc&WHT**. 

ttt^srfts. ;r©xti-fex£ffl<,>fc&$w>6, [H2] aaE©7^;n^>x**-rsiWH'c»-5. 

^Xfyj' XSffl^Tj«^L&7^;H^>Xt«fcn [H3] «e*©7V*;PW>X^ffl^a!©«)BiJjBX* 

«. X'jXAffl*^aii*3n<5^swit3t»cis*7- &*m-mm&:Km®-v&z>. 

n->*i»±-r*rt^«Tfe, #7-3->©teill£!g [g|4] ^©7l^*;i^>Xfc:mtsajl*AfiK:*rr 
[0 0 2 7] (^»«2] ^CC. I^«©j»ft5£#5rt a? [H5] fi!*©7V^JH^>X^©A»^a:Hl»3KSS 

\s*)\'\'>x&&Lm-tzttib<D&mv>mx.mz}5»T* me] flE*©7V*;^>x©&&fiC43»t*A3«fc 

*cawufcH8©«HdXD-tx*afflbfc©^, tmstft^-rsgKfc/y&rffiH-c**. 

lSStSffl^fc-9->H^Xh#ffiK:«fcD. rtE«!©*£ [07] 7W*;l^>X©3ffiffla<fc«*fflitffcSi:© 

SttWICilllU XUXA®Offifi$Sl tfmRmax Sfg£7KT8HT»;5. 
RJbfct-szitfc^&'T?**. £5i/-a§ettfc&$to> [H8] *H16Ci©7t'*;uk>'X©iniXa-fex^ 

Xfc*5V>Tfc. £^8&&***»#Sn*. [H9] ^-fir*> H^BdX^C^ttS^ffl^rlSjtMS 

[0 0 2 8] C*lfi#!3] Jbg^HS^l, 2T?^bfc *St©&-rftflf**«)B!|BlffiffiliifcR{if flMS&^Lfc 
7l/*;VW>XSXDi?x^->3>7 1 Hf©JK#JSIca 50 «H?<&3. 

fflLfcfSfflWItO^TaWTS. HI ltt. 7U*JH/ [BIO] (0 0 1) HtWBiJ^lnjSr-SS-ttfc^-fi' 

>x*ffifflbfcXD^i^-> 3 >5rnf©-fis«t»Ms« =e> vmiJLmz&zwmmmtmmmz t©wf&£ 

BT*S. HI ll^f £31::. fHf*#2 1(DiI jj^tSHT?**. 

cSH3nfc7n>hx^u->i o i©gtt*>s#, [Hi i] *«W©x^;n^->X«ffl^fcXa>7x^ 

t». mnfn©^7f>f2 2a, 2 2b. 2 2c ->3>?^lf©-|8«»r*f«B7**. 

.kOttiltSn&ftfcA, B, 0**57-2 3TE»£ [«F^©SIW] 

n, 7n>hxi"j->i o ucufljsns. 7n>h i 7W-*;vw->x 

X^U->1 0 l©rtffiJlCiuSl/&7W^;H'>XH6 2, 2 a, 2 b, 2 c ^UXAffl 
X£&fflbfcgB±D*>. yv^vyx±m\zt>it-o 40 6 gjftJXR 



\z. ®m®mifi&. < fc* cav^Hdffias las < & 0 . 

«9Jffi*8 0 kmK±TliIt3«tltfmRmaxHl 



-278- 




-279- 



(8) 



4$IB¥4-2 8 144 3 



[H4] 



10* 



si 



10' 



10" 





© 




0.8 3mv J 
(83*) J 


0,0 1 4mv 
( 1.4%) 

© 


- t 


0^8X1 O-'mv/ 
(0.0 6%) 

© 7 




1 — 1— 


1 | j_ 





-80 -60 -40 -20 0 

ai » ft S ' (°) 



20 40 




[07] 



10000 



rtH * -a 



I 

51 



■K 
« 



1 000 



\(WB&U) (771^ 
u MS600 

SISSU (#1200) 



100" 



10 1 
0.01 




0.1 1 10 

3?[5IB3 ( pmRmax) 



100 



- 80 



- 60 



40 



20 



Os 



iff 

IB 

s 



i oo 



—280- 




-281— 



(11) 



*JB8¥4-28 1443 



[09] 

m 9 



m 



800 



Ml 

(km) 



400 







■ / 


\ 













30 60 90 

(110 mtvmfiG&tt'h r ( £ ) 

[010] 

0 1 0 




20 40 60 80 100 120 

«j m m m (km) 



—283- 



